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• Founded in 1899 – Fertilizer Control Act and 1905 Feed Control Act

• Fee based agency – currently 22 million tons of feed $0.19 per ton inspection fee

• Exempt – whole grain or whole seed not containing toxins or chemical adulterants

• Subchapter H. Adulterants(a)(6) B1,B2,G1,G2 above 20 ppb

• Feed Industry Memorandum 5-12 Originally Issued 15 Feb. 1991 – Licensing, Labeling, Blending

• Feed Industry Memorandum 5-17 Originally Issued 22 Oct. 1991 – Oilseeds/Processed Grains

• Feed Industry Memorandum 5-23 Originally Issued May 10 2011 – Binding Agents

• One Sample Strategy Program (co-regulation) approved by the USDA Risk Management Agency

History of Aflatoxin 

and the Office of the 

Texas State Chemist

Chapter 1
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Pillars of Aflatoxin Risk Management
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Nationwide, in CY 2005, AIPs paid indemnities for Aflatoxin-infected corn totaling $27 

million, of which $17.5 million was paid to Texas producers. For 394 of these claims in 

Texas, the OIG found that the AIPs accepted extremely low values (from $.08 to $.25) for 

infected corn, but that producers later sold this infected corn for prices between $.80 and 

$2.30 per bushel—between 5 to 28 times the value used to calculate the indemnity.
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Variance Structure of Aflatoxin Contaminated Maize in 

Commercial Grain Elevators and Transporters

Variance 
Source

Percent of Total 
Variance

Facility 1.9

Bin 65.8

Truck 9.1

Sampling and 
Testing Error

23.2

Herrman et al. JRS 1(1):23-31    
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Approved
Equipment
& Process 

Training for
Individual
Employees

Proficiency
Verification

Process

Management & 
Recordkeeping

Monitoring
& Corrective 

Actions

 Standardized methods

 Standardized training

 Verification of 
employee performance

 Documented program   
outcomes

 Monitoring & 
corrective actions

 Reduced market and 
food safety risk

One Sample Strategy Components
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UNCERTAINTY & VARIABILITY

The Laboratory

Chapter 2
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FGIS Design Criteria and Test Performance 

Specifications for Quantitative Aflatoxin Test Kits

Design and Performance

 Grinding and 
Homogenizing

 Sample Storage

 Reference Materials

 Standard Solutions

 Conditions of Analysis

 Written Instructions

 Time for Completion

Accuracy

 Minimum Range of 
Conformance

 Extended Range of 
Conformance

 Multiple Ranges of 
Quantitation

 Additional 
Commodities
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Three analysts must each extract seven separate samples at each concentration 

according to the test kit instructions. Each analyst must use a separate test kit 

manufactured lot. All samples must be analyzed as if the concentrations were 

unknown.

At least 95% of the results (20 out of 21) for each concentration level must be 

within the acceptable ranges specified in Table 1. The acceptable range for each 

material will be adjusted using the mean concentration derived from the 

reference method analyses and the corresponding Maximum Relative Standard 

Deviation (RSD) from Table 1.
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Uncertainty

ISO 17025 5.4.6.2

 Testing laboratories shall 
have and shall apply 
procedures for estimating 
uncertainty of measurement…

 Reasonable estimation shall 
be based on knowledge of the 
performance of the method 
and on the measurement 
scope and shall make use of, 
for example, previous 
experience and validation 
data

Uncertainty Budget

 List all potential factors 
affecting variability in 
measurements –make table

 Determine the standard 
uncertainty for each factor 
including distribution 

 Perform root sum squares for 
all factors to create the 
combined or standard 
uncertainty

 Multiply by coverage factor: 2 

𝑆𝐼 = 𝑆𝑎
2 + 𝑆𝑏

2…𝑆𝑥
2
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OTSC Uncertainty Measurement Estimation

Analyte Procedure Mean Std. Dev. RSD Uncertainty

Aflatoxin HPLC 21.6 2.2 10.1 20.2

Aflatoxin ELISA 24.6 3.7 15.1 30.2

Aflatoxin LC/MS/MS 22.7 3.0 13.4 26.8

Aflatoxin UHPLC 21.8 3.3 15.0 30.0

Aflatoxin Fluoroquant 22.5 3.2 14.0 28.0

Fumonisin LC/MS/MS 7.8 0.08 8.8 17.6
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SAMPLING

Inference about the population

Chapter 3
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Variance Structure of Aflatoxin Contaminated Maize in 

Commercial Maize Mills in Kenya
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Criteria: Grinding

 Grind the entire sample 

 Collect at least 500 grams of the ground sample

 70% of the particles pass
through a 20 mesh sieve 
after grinding
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Sample Grinding
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Sample Grinding
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REFERENCE MATERIAL
Developing uniform working controls

Chapter 4
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Creating Reference Material
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Recommendation 9: Sufficient Homogeneity 

In testing for sufficient 
homogeneity, duplicate 
results from a single 
distribution unit should be 
deleted before the analysis 
of variance if they are 
shown to be significantly 
different from each other 
by Cochran’s test at the 
99% level of confidence
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Sufficient stability

Changes in test material are 
inconsequential

Period in question is the 
interval between preparation 
of the material and the 
deadline for return of the 
results

5 samples will be analyzed 
after the proficiency test
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80 ppb
Acceptable range:

60 - 100 ppb

Company

A

Company 

B

Control Chart 
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PROFICIENCY 

TESTING

Chapter 5
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Proficiency Testing Performance
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Z = (x - µ) / σ 

Z-score evaluation:

|z| ≤ 2.0 Satisfactory

2.0 < |z| <3.0 Questionable

|z| ≥ 3.0 Unsatisfactory

σ = 2^(1 - log(C)/2) Horwitz equation
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URL: http://pt.tamu.edu/

Log in: 101 Password: temppassword



DISCLAIMER

This presentation is made possible by the generous support of the American 
people through the United States Agency for International Development 
(USAID) and its Feed the Future Innovation Lab for Livestock Systems 
managed by the University of Florida and the International Livestock 
Research Institute. Additional funding for this presentation was received from 
Bill & Melinda Gates Foundation. The contents are the responsibility of the 
University of Florida and do not necessarily reflect the views of USAID or 
the United States Government.
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